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CLAIMS 



[Claim(s)] 

[Claim 1] The wavelength multiplexing light transmitting section and the optical transmission 
line which transmits the wavelength multiplexing light transmitted from this wavelength 
multiplexing light transmitting section, It has the wavelength multiplexing light receive section 
which receives the wavelength multiplexing light which transmitted this optical transmission 
line. Said wavelength multiplexing light transmitting section The optical transducer of two or 
more Maine which changes each lightwave signal inputted into two or more optical input 
sections into which a lightwave signal is inputted, and these two or more optical input sections 
into the lightwave signal of mutually different wavelength which was able to be defined 
beforehand, The optical transducer for redundancy changed into the lightwave signal of 
wavelength which is different from said wavelength when a lightwave signal is inputted, The 
optical multiplexing multiplex section which multiplexs and makes the lightwave signal of two 
or more mutually different wavelength changed by each of these optical transducers wavelength 
multiplexing light, With the optical receive section where it has the transmitting-side optical 
output section which outputs this wavelength multiplexing light to said optical transmission line, 
and said wavelength multiplexing light receive section receives said wavelength multiplexing 
light The optical filter of two or more Maine corresponding to the wavelength of the lightwave 
signal into which the wavelength multiplexing light which was prepared corresponding to the 
optical transducer of each of said Maine, and received in said optical receive section is changed 
by the optical transducer of each of said Maine separated for every wavelength, respectively, The 
optical filter for redundancy which separates the light of the wavelength corresponding to the 
wavelength of the lightwave signal changed from said wavelength multiplexing light by the 
optical transducer for said redundancy, It has two or more receiving-side optical output sections 
which output each lightwave signal separated with the optical filter of each of said Maine. In said 
wavelength multiplexing light transmitting section When the alarm signal which tells that the 
lightwave signal of the wavelength of Maine changed by one of the optical transducers of said 
Maine, one of the optical filters of said Maine, or one of the optical transducers of said Maine is 
unusual is emitted The transmitting-side light path change means which changes an optical path 
so that a lightwave signal maybe transmitted instead of the optical transducer of Maine 
corresponding to said abnormalities using the optical transducer for said redundancy is 
established. When said alarm signal is emitted by said wavelength multiplexing light receive 
section The wavelength multiplex transmission system characterized by establishing the 



receiving-side light path change means which changes an optical path so that a lightwave signal 
may be transmitted instead of the optical filter of Maine corresponding to said abnormalities 
using the optical filter for said redundancy. 

[Claim 2] Two or more optical tees in which the transmitting-side light path change means was 
formed corresponding to two or more optical input sections of each and the optical transducer of 
two or more Maine of each, Have the optical switch formed corresponding to the optical 
transducer for redundancy, and said optical tee inputs into the optical corresponding transducer 
of said Maine, and the both sides of said optical switch the lightwave signal inputted from the 
optical input section. This optical switch is a wavelength multiplex transmission system 
according to claim 1 characterized by considering as the configuration which changes an optical 
path so that the lightwave signal from the optical input section according to this alarm signal may 
be made to input into the optical transducer for redundancy, only when an alarm signal is 
inputted. 

[Claim 3] Two or more optical switches with which the transmitting-side light path change 
means was established corresponding to two or more optical input sections of each and the 
optical transducer of two or more Maine of each, Have the optical multiplexing section prepared 
corresponding to the optical transducer for redundancy, and said optical switch inputs the 
lightwave signal from said optical input section into the optical corresponding transducer of said 
Maine, when an alarm signal is not inputted. It considers as the configuration which changes an 
optical path so that the lightwave signal from said optical input section may be made to input 
into said optical multiplexing section, when said alarm signal is inputted. Said optical 
multiplexing section is a wavelength multiplex transmission system according to claim 1 
characterized by inputting into the optical transducer for redundancy the lightwave signal 
inputted from said optical switch. 

[Claim 4] The wavelength multiplex transmission system according to claim 1, 2, or 3 
characterized by establishing the lightwave signal output means for stopping which suspends the 
output of the lightwave signal from the optical transducer of Maine which this alarm signal 
shows, and which corresponds unusually according to the output of an alarm signal. 
[Claim 5] Two or more optical multiplexing sections in which the receiving-side light path 
change means was formed corresponding to the optical filter of two or more Maine of each, and 
two or more receiving-side optical output sections of each, Have the optical switch formed 
corresponding to the optical filter for redundancy, and this optical switch is considered as the 
configuration which changes an optical path so that the lightwave signal separated with the 
optical filter for said redundancy when an alarm signal was inputted may be inputted into said 
optical multiplexing section corresponding to an alarm signal. Said optical multiplexing section 
inputs into a corresponding receiving-side optical output section side the lightwave signal 
separated with the optical filter of said Maine when a lightwave signal was not inputted from 
said optical switch. The wavelength multiplex transmission system of any one publication of 
claim 1 characterized by considering as the configuration which inputs into the corresponding 
receiving-side optical output section the lightwave signal inputted from said optical switch 
through the optical filter for said redundancy when a lightwave signal was inputted from said 
optical switch thru/or claim 4. 

[Claim 6] Two or more optical switches with which the receiving-side light path change means 
was established corresponding to the optical filter of two or more Maine of each, and two or 
more receiving-side optical output sections of each, Have the optical tee prepared corresponding 
to the optical filter for redundancy, and this optical tee considers the lightwave signal separated 



2 



with the optical filter for said redundancy as the configuration which branches to said each 
optical switch, respectively. Said optical switch inputs into the corresponding receiving-side 
optical output section the lightwave signal separated with the optical filter of said Maine which 
corresponds when an alarm signal is not inputted. The wavelength multiplex transmission system 
of any one publication of claim 1 characterized by considering as the configuration which 
changes an optical path so that the lightwave signal separated with the optical filter for said 
redundancy when said alarm signal was inputted may be inputted into the corresponding 
receiving-side optical output section thru/or claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wavelength multiplex transmission system 
which transmits the light of two or more mutually different wavelength in one optical 
transmission line. 
[0002] 

[Description of the Prior Art] It changes into a lightwave signal with optical transmitters, such as 
two or more laser diodes which the electrical signal inputted from two or more electrical signal 
input terminals was conventionally made equivalent to each electrical signal, and were prepared, 
and it multiplexs, these lightwave signals are transmitted with one optical fiber as a wavelength 
multiplexing light, and the wavelength multiplex transmission system which separates the light 
of each wavelength spectrally from wavelength multiplex transmission light by the wavelength 
multiplexing light receive section side is examined. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if abnormalities arise in said optical 
transmitter, since a corresponding electrical signal is not convertible for a lightwave signal in 
such a wavelength multiplex transmission system As shown in a Provisional-Publication-No. No. 
86929 [ 59 to ] official report, to for example, the wavelength multiplexing light transmitting 
section side which has said two or more optical transmitters When the optical transmitter for 
redundancy is formed beforehand and the above abnormalities arise The electrical signal inputted 
from said electrical signal input terminal is made to change and input into the optical transmitter 
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for redundancy with an electrical signal using an electric switch etc. in a receive section side The 
system which separates the electrical signal corresponding to the light which replaces with the 
electrical signal corresponding to the light changed with the optical transmitter which 
abnormalities produced, and is changed with the optical transmitter for said redundancy from 
said wavelength multiplexing light is proposed. 

[0004] However, in the system of the above-mentioned proposal, the input was an electrical 
signal, and when the signal input change to the optical transmitter of this electrical signal is also 
electrically performed using the electric switch etc. and performed the signal input change in this 
way using the electric switch, there was a problem of degrading a transmission characteristic, by 
the amplitude frequency characteristic of an electric switch. Moreover, in the system of this 
proposal, since signal separation performed by making it correspond to said signal input change 
was also performed using an electric switch when an output is also an electrical signal and takes 
out this electrical signal, the output signal might be degraded by the amplitude frequency 
characteristic of an electric switch also at this time. 

[0005] Furthermore, it is difficult to input two or more lightwave signals, to change these 
lightwave signals into the light of mutually different wavelength, to carry out wavelength 
multiplex transmission, to perform examination of a wavelength multiplex transmission system 
which separates spectrally the light of wavelength which is mutually different from this 
wavelength multiplex transmission light instead of changing two or more electrical signals into a 
lightwave signal, and to apply the method of the system of said proposal to such a wavelength 
multiplex transmission system recently. 

[0006] It is made in order that this invention may solve the above-mentioned technical problem, 
and in the wavelength multiplex transmission system which changes two or more lightwave 
signals into the light of mutually different wavelength, and carries out wavelength multiplex 
transmission, the purpose is in offering the wavelength multiplex transmission system which can 
be coped with appropriately, without causing the fall of a transmission characteristic etc., even if 
the abnormalities of the transducer of light etc. arise. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
has the following configurations and makes them The means for solving a technical problem. 
Namely, the optical transmission line where invention of**** 1 transmits the wavelength 
multiplexing light to which it is transmitted from the wavelength multiplexing light transmitting 
section and this wavelength multiplexing light transmitting section, It has the wavelength 
multiplexing light receive section which receives the wavelength multiplexing light which 
transmitted this optical transmission line. Said wavelength multiplexing light transmitting section 
The optical transducer of two or more Maine which changes each lightwave signal inputted into 
two or more optical input sections into which a lightwave signal is inputted, and these two or 
more optical input sections into the lightwave signal of mutually different wavelength which was 
able to be defined beforehand, The optical transducer for redundancy changed into the lightwave 
signal of wavelength which is different from said wavelength when a lightwave signal is 
inputted, The optical multiplexing multiplex section which multiplexs and makes the lightwave 
signal of two or more mutually different wavelength changed by each of these optical 
transducers wavelength multiplexing light, With the optical receive section where it has the 
transmitting-side optical output section which outputs this wavelength multiplexing light to said 
optical transmission line, and said wavelength multiplexing light receive section receives said 
wavelength multiplexing light The optical filter of two or more Maine corresponding to the 
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wavelength of the lightwave signal into which the wavelength multiplexing light which was 
prepared corresponding to the optical transducer of each of said Maine, and received in said 
optical receive section is changed by the optical transducer of each of said Maine separated for 
every wavelength, respectively, The optical filter for redundancy which separates the light of the 
wavelength corresponding to the wavelength of the lightwave signal changed from said 
wavelength multiplexing light by the optical transducer for said redundancy, It has two or more 
receiving-side optical output sections which output each lightwave signal separated with the 
optical filter of each of said Maine. In said wavelength multiplexing light transmitting section 
When the alarm signal which tells that the lightwave signal of the wavelength of Maine changed 
by one of the optical transducers of said Maine, one of the optical filters of said Maine, or one of 
the optical transducers of said Maine is unusual is emitted The transmitting-side light path 
change means which changes an optical path so that a lightwave signal may be transmitted 
instead of the optical transducer of Maine corresponding to said abnormalities using the optical 
transducer for said redundancy is established. When said alarm signal is emitted by said 
wavelength multiplexing light receive section It is considering as a means to solve a technical 
problem with the configuration in which the receiving-side light path change means which 
changes an optical path so that a lightwave signal may be transmitted instead of the optical filter 
of Maine corresponding to said abnormalities using the optical filter for said redundancy is 
formed. 

[0008] Invention of **** 2 is added to the configuration of invention of above-mentioned **** 
1 . Moreover, said transmitting-side light path change means Two or more optical tees prepared 
corresponding to two or more optical input sections of each and the optical transducer of two or 
more Maine of each, Have the optical switch formed corresponding to the optical transducer for 
redundancy, and said optical tee inputs into the optical corresponding transducer of said Maine, 
and the both sides of said optical switch the lightwave signal inputted from the optical input 
section. This optical switch is made into a means to solve a technical problem with the 
configuration which changes an optical path so that the lightwave signal from the optical input 
section according to this alarm signal may be made to input into the optical transducer for 
redundancy only when an alarm signal is inputted. 

[0009] Invention of **** 3 is added to the configuration of invention of above-mentioned **** 
1 . Furthermore, said transmitting-side light path change means Two or more optical switches 
formed corresponding to two or more optical input sections of each and the optical transducer of 
two or more Maine of each, Have the optical multiplexing section prepared corresponding to the 
optical transducer for redundancy, and said optical switch inputs the lightwave signal from said 
optical input section into the optical corresponding transducer of said Maine, when an alarm 
signal is not inputted. When said alarm signal is inputted, it considers as the configuration which 
changes an optical path so that the lightwave signal from said optical input section may be made 
to input into said optical multiplexing section, and said optical multiplexing section is taken as a 
means to solve a technical problem with the configuration which inputs into the optical 
transducer for redundancy the lightwave signal inputted from said optical switch. 
[0010] Furthermore, in addition to the configuration of above-mentioned **** 1, the 2nd, or the 
3rd invention, invention of **** 4 is taken as a means to solve a technical problem with the 
configuration in which the lightwave signal output means for stopping which suspends the output 
of the lightwave signal from the optical transducer of Maine which this alarm signal shows, and 
which corresponds unusually is prepared, according to the output of said alarm signal. 
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[001 1] Invention of **** 5 is added to the configuration of above-mentioned **** 1 thru/or any 
4th one invention. Furthermore, said receiving-side light path change means Two or more optical 
multiplexing sections prepared corresponding to the optical filter of two or more Maine of each, 
and two or more receiving-side optical output sections of each, Have the optical switch formed 
corresponding to the optical filter for redundancy, and this optical switch is considered as the 
configuration which changes an optical path so that the lightwave signal separated with the 
optical filter for said redundancy when an alarm signal was inputted may be inputted into said 
optical multiplexing section corresponding to an alarm signal. Said optical multiplexing section 
inputs into a corresponding receiving-side optical output section side the lightwave signal 
separated with the optical filter of said Maine when a lightwave signal was not inputted from 
said optical switch. When a lightwave signal is inputted from said optical switch, it is 
considering as a means to solve a technical problem with the configuration which inputs into the 
corresponding receiving-side optical output section the lightwave signal inputted from said 
optical switch through the optical filter for said redundancy. 

[0012] Invention of**** 6 is added to the configuration of above-mentioned **** 1 thru/or any 
5th one invention. Furthermore, said receiving-side light path change means Two or more optical 
switches formed corresponding to the optical filter of two or more Maine of each, and two or 
more receiving-side optical output sections of each, Have the optical tee prepared corresponding 
to the optical filter for redundancy, and this optical tee considers the lightwave signal separated 
with the optical filter for said redundancy as the configuration which branches to said each 
optical switch, respectively. Said optical switch inputs into the corresponding receiving-side 
optical output section the lightwave signal separated with the optical filter of said Maine which 
corresponds when an alarm signal is not inputted. When said alarm signal is inputted, it is 
considering as a means to solve a technical problem with the configuration which changes an 
optical path so that the lightwave signal separated with the optical filter for said redundancy may 
be inputted into the corresponding receiving-side optical output section. 
[0013] In this invention of the above-mentioned configuration in the wavelength multiplexing 
light transmitting section The optical transducer for the redundancy for changing into the light of 
different wavelength from the conversion wavelength by the optical transducer of Maine the 
light inputted into the optical input section is prepared, for example, when the lightwave signal 
changed by the optical transducer of Maine is unusual In order to change an optical path so that a 
lightwave signal may be transmitted instead of the optical transducer of Maine which generated 
the abnormalities of a lightwave signal with a transmitting-side light path change means using 
the optical transducer for redundancy Even if abnormalities arise in the optical transducer of 
Maine, it will become possible to change input light appropriately by the optical transducer for 
redundancy. Moreover, since the change of the optical path from an optical transducer to the 
optical transducer for redundancy of this Maine is a change by the lightwave signal, it does not 
cause degradation of the transmission characteristic produced in the case of the change by the 
electrical signal etc. 

[0014] In this invention furthermore, in a wavelength multiplexing light receive section Since the 
receiving-side light path change means which changes an optical path is established so that a 
lightwave signal maybe transmitted instead of the optical filter of Maine which corresponds 
unusually using the optical filter for redundancy when said abnormalities arise The light of the 
wavelength changed by the optical transducer for redundancy is separated using the optical filter 
for redundancy, and it becomes possible to take out without causing degradation of a property 
etc. 



6 



[0015] Therefore, in this invention, in the wavelength multiplex transmission system which 
changes two or more lightwave signals into the light of mutually different wavelength, and 
carries out wavelength multiplex transmission, even if the abnormalities of the transducer of light 
etc. arise, it becomes possible to cope with it appropriately, without causing the fall of a 
transmission characteristic etc., and the above-mentioned technical problem is solved. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. In addition, in explanation of this example of an operation gestalt, the same 
sign is given to the same name part as the conventional example, and the duplication explanation 
is omitted. The wavelength multiplex transmission system concerning this invention is typically 
shown in drawing 3 . 

[0017] As shown in this drawing, the system of this example of an operation gestalt has the 
wavelength multiplexing light transmitting section 20, the optical fiber 12 as an optical 
transmission line which transmits the wavelength multiplexing light transmitted from the 
wavelength multiplexing light transmitting section 20, and the wavelength multiplexing light 
receive section 21 that receives the wavelength multiplexing light which transmitted the optical 
fiber 12, and is constituted, and the relay center 24 which consists of an optical amplifier is 
interposed in the optical fiber 12. In addition, although two relay centers 24 are shown in this 
drawing, the number of relay centers 24 is suitably set up according to the distance of the 
wavelength multiplexing light transmitting section 20 and the wavelength multiplexing light 
receive section 21 etc., and, of course, may be a system without a relay center 24. 
[0018] Moreover, the example of the 1st operation gestalt of the wavelength multiplex 
transmission system concerning this invention is shown in drawing 1 , where the optical 
amplifier 22 and 23 shown in said relay center 24 and drawing 3 is omitted. 
[0019] Said wavelength multiplexing light transmitting section 20 has optical reception and a 
transmission part (OPT-I/F) 14, optical transducer 3al-3an of two or more Maine, optical 
transducer 3 as for redundancy, the optical multiplexing section 15, and the transmitting-side 
optical output section 16, and the wavelength multiplexing light receive section 21 has an optical 
separator (O-DEMUX) 11, and is constituted. 

[0020] Optical reception and a transmission part 14 have two or more optical input section lal- 
lan(s), receives the lightwave signal inputted from these optical input section lal-lan(s), 
respectively, and transmits it to the optical transducer 3as side for optical transducer 3al-3an(s) 
and the redundancy of Maine. 

[0021] optical transducer 3al-3an of each Maine ~ said ~ each - it is made to correspond to 
optical input section lal-lan, and prepares ~ having — each — each light inputted into optical 
input section lal-lan is changed into the light of mutually different wavelength which was able 
to be defined beforehand. In this example of an operation gestalt, optical transducer 3al-3an of 
Maine The photoelectric transducer (0/E) and the optical transmitter (TX) are unified and 
formed, and it sets to a phototransducer three al, respectively. Change into the light (lightwave 
signal) of wavelength lambda 1 the light (lightwave signal) inputted from the optical input 
section one al, and it sets to a phototransducer three a2. it was said that the light inputted from 
the optical input section one a2 was changed into the light of wavelength lambda 2, and the light 
inputted from optical input section lan was changed into the light of wavelength lambdan in 
phototransducer 3an ~ as ~ each ~ the light inputted from lightwave signal input section lal- 
lan is changed into the light of mutually different wavelength. 
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[0022] When [ for which optical transducer 3 as for redundancy be inputted into optical input 
section lal-lan ] it shifts and that light is inputted into optical transducer 3as for redundancy, it 
is a phototransducer changed into the light of the wavelength (lambdasub) from which the 
wavelength which changes this light by optical transducer 3al-3an of said Maine differs. In this 
example of an operation gestalt, a photoelectric transducer (0/E) and an optical transmitter (TX) 
are unified, and optical transducer 3 as for redundancy is also formed. 

[0023] Moreover, the abnormalities of optical transducer 3al-3an of Maine or the output section 
(not shown) of an alarm signal which tells that the lightwave signal changed by optical 
transducer 3al-3an of Maine is unusual is prepared in the wavelength multiplexing light 
transmitting section 20, and the output section of an alarm signal is prepared in optical transducer 
3al-3an of each Maine in this example of an operation gestalt, respectively. 
[0024] The alarm signal receive section 9 which receives the alarm signal outputted from the 
output section of an alarm signal, two or more optical switch 2al-2an(s), and the optical 
multiplexing machine 13 are formed in said optical reception and transmission part 14. 
[0025] each ~ optical switch 2al-2an - each - it is made to correspond to optical input section 
lal-lan and optical transducer 3al-3an of each of said Maine, and is prepared, each -- the path 
of light is usually set to optical switch 2al-2an so that the light from optical input section lal- 
lan may be transmitted and inputted into optical transducer 3al-3an of Maine (when said alarm 
signal is not inputted). 

[0026] and when an alarm signal is outputted from the output section of the alarm signal formed 
in optical transducer 3al-3an (for example, three al) of Maine This alarm signal is inputted into 
optical switch 2al-2an (for example, two al) corresponding to optical transducer 3al-3an (for 
example, three al) of Maine (the alarm signal was made to output) which corresponds unusually 
through the alarm signal receive section 9. This optical switch 2al-2an (for example, two al) 
changes the path of said light from optical input section lal-lan (for example, one al) from 
optical transducer 3al-3an (for example, three al) of Maine corresponding to said abnormalities 
to the optical transducer 3 as side for said redundancy through the optical multiplexing machine 
13. 

[0027] The optical multiplexing machine 13 is formed corresponding to the optical transducer 
for redundancy, functions as the optical multiplexing section, and inputs into optical transducer 
3as for redundancy the lightwave signal inputted from optical switch 2al-2an (for example, two 
al). 

[0028] thus, in this example of an operation gestalt, when said alarm signal is emitted 
Correspondence with optical switch 2al-2an and the optical multiplexing machine 13 is taken. In 
this example of an operation gestalt When said alarm signal is emitted, instead of optical 
transducer 3al-3an of Maine corresponding to said abnormalities The transmitting-side light path 
change means which changes an optical path so that a lightwave signal may be transmitted using 
optical transducer 3 as for redundancy has optical switch 2al-2an and the optical multiplexing 
machine 13, and is constituted. 

[0029] The optical multiplexing section 1 5 functions as the optical multiplexing multiplex 
section which multiplexs and makes light of two or more mutually different wavelength changed 
by each above-mentioned optical transducer (optical transducer 3 as for optical transducer 3al- 
3an(s) and the redundancy of Maine) wavelength multiplexing light. 

[0030] The transmitting-side optical output section 16 outputs the wavelength multiplexing light 
it multiplexed [ light ] in the optical multiplexing section 15, and inputs wavelength multiplexing 
light into an optical fiber 12. 
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[0031] The optical separator 1 1 prepared for said wavelength multiplexing light receive section 
21 It is what receives the wavelength multiplexing light which transmitted the optical fiber 12, 
and is separated spectrally into the light of each wavelength. To an optical separator 1 1 The 
optical receive section 10, the alarm signal receive section 26, and wavelength selection 
transparency filter 8al-8an that is the optical filter of two or more Maine, Wavelength selection 
transparency filter 8as which is an optical filter for redundancy, the optical coupler 17, two or 
more optical switch 5al-5an(s), and receiving-side optical output section 4al-4an are prepared, 
moreover, the output section (not shown) of an alarm signal which also tells the wavelength 
multiplexing light receive section 21 about the abnormalities of wavelength selection transmitted 
light filter 8al-8an and the abnormalities of a lightwave signal prepares - having -- **** ~ the 
output section of this alarm signal - for example, ~ each — it is prepared in wavelength selection 
transparency filter 8al-8an, respectively. 

[0032] The optical receive section 10 inputs into the wavelength selection transparency filter 
eight al the wavelength multiplexing light which receives the wavelength multiplexing light 
transmitted through an optical fiber 12 from the wavelength multiplexing light transmitting 
section 20, and received. 

[0033] Wavelength selection transparency filter 8al-8an and 8as separate and extract the light of 
this wavelength by making the light of the wavelength beforehand defined from said wavelength 
multiplexing light penetrate alternatively. Wavelength selection transparency filter 8al-8an is 
made to correspond to optical transducer 3al-3an of each Maine of said wavelength multiplexing 
light transmitting section 20, respectively, is prepared, and separates the wavelength 
multiplexing light which received in the optical receive section 10, respectively for every 
wavelength corresponding to the wavelength of the lightwave signal into which it is changed by 
optical transducer 3al-3an of each Maine. Wavelength selection transparency filter 8as is made 
to correspond to optical transducer 3as for redundancy, is prepared, and separates the light of the 
wavelength corresponding to the wavelength of the lightwave signal changed by optical 
transducer 3 as for redundancy. 

[0034] That is, if the wavelength multiplexing light which received in the optical receive section 
10 is inputted into the wavelength selection transparency filter eight al, the wavelength selection 
transparency filter eight al will make the light of wavelength lambda 1 penetrate alternatively, 
will be inputted into an optical switch five al, and will input the light of the other wavelength 
into the wavelength selection transparency filter eight a2. As it said that the wavelength selection 
transparency filter eight a2 made the light of wavelength lambda 2 penetrate alternatively, was 
inputted into an optical switch five a2, and inputted the other wavelength multiplexing light into 
the wavelength selection transparency filter eight a3 (not shown) each - the light which 
wavelength selection transparency filter 8al-8an separated in order the light of the wavelength 
corresponding to the wavelength changed by optical transducer 3al-3an of said Maine among 
wavelength multiplexing light, respectively, and was taken out ~ its it - each - it inputs into 
optical switch 5al-5an. 

[0035] Moreover, when the light of wavelength lambdasub changed into wavelength 
multiplexing light by optical transducer 3 as for said redundancy is contained, wavelength 
selection transparency filter 8as penetrates the light of wavelength lambdasub alternatively, 
dissociates, and inputs the separated light into the optical coupler 17. the lightwave signal which 
the optical coupler 17 is formed corresponding to wavelength selection transparency filter 8as, 
and was separated by wavelength selection transmitted light filter 8as — each ~ it functions on 
optical switch 5al-5an as an optical tee which branches, respectively. 
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[0036] Said alarm signal receive section 26 is what receives the alarm signal outputted from the 
alarm signal output part of the wavelength multiplexing light transmitting section 20. It inputs 
into optical switch 5al-5an (for example, five al) corresponding to wavelength selection 
transparency filter 8al-8an which generated optical transducer 3al-3an (for example, three al) 
and the abnormalities of Maine which made the received alarm signal correspond to said 
abnormalities, for example, generated abnormalities. 

[0037] When the alarm signal receive section 26 does not receive an alarm signal, optical switch 
5al-5an When the light separated by wavelength selection transmitted light filter 8al-8an is 
inputted into corresponding receiving-side optical output section 4al-4an and the alarm signal 
receive section 26 receives an alarm signal It replaces with the light (for example, light of the 
wavelength separated with the wavelength selection transparency filter eight al) of the 
wavelength corresponding to said abnormalities, and the light of the wavelength separated by 
said wavelength selection transmitted light filter 8as is inputted into the corresponding receiving- 
side optical output section (for example, four al). 

[0038] That is, optical switch 5al-5an inputs the light of the wavelength lambda 1 - lambdan 
which are usually inputted from corresponding wavelength selection transparency filter 8al-8an 
into receiving-side optical output section 4al-4an which corresponds, respectively. On the other 
hand, when an alarm signal is received through the alarm signal receive section 26 Since an 
alarm signal is inputted into optical switch 5al-5an (for example, five al) corresponding to 
optical transducer 3al-3an of Maine which abnormalities generated, or wavelength selection 
transparency filter 8al-8an The optical switch 5al-5an (for example, five al) Instead of the light 
of wavelength (for example, wavelength lambda 1 separated with the wavelength selection 
transparency filter eight al) which corresponded unusually, the light of wavelength lambdasub 
inputted from the optical coupler 17 side is inputted into corresponding receiving-side optical 
output section 4al-4an (for example, four al). 

[0039] In this example of an operation gestalt, the correspondence to the abnormalities of optical 
transducer 3al-3an of said Maine etc. is taken by the wavelength multiplexing receive section 21 
side. Thus, in this example of an operation gestalt When said alarm signal is emitted, instead of 
wavelength selection transparency filter 8al-8an corresponding to said abnormalities The 
receiving-side light path change means which changes an optical path so that a lightwave signal 
maybe transmitted using wavelength selection transparency filter 8as has optical switch 5al-5an 
and the optical coupler 1 7, and is constituted. 

[0040] Receiving-side optical output section 4al-4an outputs the light of each wavelength 
inputted from optical switch 5al-5an, respectively. 

[0041] In addition, especially the transmission system of said alarm signal is not what is limited. 
You may transmit to optical switch 2al-2an and 5al-5an. the optical fiber 12 for wavelength 
multiplexing optical transmissions ~ minding - an alarm signal - the alarm signal receive 
sections 9 and 26 from an alarm signal output part - and - each - The alarm signal receive 
sections 9 and 26 and optical switch 2al-2an, 5al-5an, and said alarm signal output part may be 
connected with an optical fiber, a coaxial cable, etc. with said another optical fiber 12, and an 
alarm signal may be transmitted through these tracks. Moreover, the alarm signal receive 
sections 9 and 26 may be made to do the radio transmission of the alarm signal from an alarm 
signal output part in this way instead of carrying out the cable transmission of the alarm signal. 
[0042] This example of an operation gestalt is constituted as mentioned above, next explains the 
actuation, optical transducer 3al-3an of Maine in the wavelength multiplexing light transmitting 
section 20 - each - normal ~ each, when the lightwave signal changed and transmitted by 
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optical transducer 3al-3an is normal The light inputted from optical input section lal-lan is 
changed into the light of wavelength lambda 1 - lambdan by optical transducer 3al-3an of Maine 
which corresponds, respectively, and it is inputted into the optical multiplexing section 15. each - 
- It is multiplexed by the optical multiplexing section 15, becomes wavelength multiplexing 
light, it is outputted from the transmitting-side optical output section 16, and an optical fiber 12 
is transmitted, and this wavelength multiplexing light receives to the wavelength multiplexing 
light receive section 21 -- having -- wavelength selection transparency filter 8al-8an ~ 
wavelength lambdal and lambda2 ... the light of lambdan dissociates in order ~ having -- the 
light of each of such wavelength ~ each -- it is taken out from receiving-side optical output 
section 4al-4an through optical switch 5al-5an. 

[0043] Therefore, for example, the light inputted from the optical input section one al As shown 
in the arrow head Al of this drawing, it is inputted into the optical transducer three al of Maine 
through the optical switch two al of optical reception and a transmission part 14. It is changed 
into the light of wavelength lambda 1 by the optical transducer three al of Maine, and is inputted 
into the optical multiplexing section 15, and multiplex is carried out to the light of other 
wavelength (wavelength lambda2-lambdan), an optical fiber 12 is transmitted, and it is received 
by the wavelength multiplexing light receive section 21 . And in the wavelength multiplexing 
light receive section 21, by the root as shown in the arrow head A2 of this drawing, it is extracted 
by the wavelength selection transparency filter eight al , and is outputted from the optical output 
section four al through an optical switch five al . 

[0044] On the other hand, when abnormalities arise in the optical transducer three al of Maine 
and abnormalities arise in the lightwave signal of wavelength lambda 1, an alarm signal is 
outputted from the alarm signal output part of the optical transducer three al of Maine, and this 
alarm signal is inputted into the optical separator 1 1 in the optical reception and the transmission 
part 14 in the wavelength multiplexing light transmitting section 20, and the wavelength 
multiplexing light receive section 21, and is received by the alarm signal receive sections 9 and 
26, respectively. 

[0045] And the alarm signal received by the alarm signal receive section 9 When it is inputted 
into the optical switch two al corresponding to the optical transducer three al of Maine and does 
so, an optical switch two al Instead of changing the root of the light inputted from the optical 
input section one al, and inputting this light into the optical transducer three al of Maine, as 
shown in the broken-line arrow head Bl of this drawing, it inputs into optical transducer 3 as for 
redundancy. Multiplex [ of the light of this wavelength lambdasub and the light of the 
wavelength lambda 2 changed by optical transducer 3a2-3an of Maine - wavelength lambdan ] is 
multiplexed and carried out by the optical multiplexing section 15, and optical transducer 3as for 
redundancy transmits an optical fiber 12, in order to change into wavelength lambdasub the light 
inputted from the optical switch two al and to input into the optical multiplexing section 15. 
[0046] moreover — if the wavelength multiplexing light which transmitted the optical fiber 12 is 
received by the wavelength multiplexing light receive section 21 — each — wavelength selection 
transparency filter 8al-8, although the light of wavelength which corresponds by an is extracted 
and it is outputted from receiving-side optical output section 4al-4an through optical switch 5al- 
5an Since the light of wavelength lambdasub is contained in wavelength multiplexing light 
instead of the light of wavelength lambda 1, wavelength selection transparency filter 8as 
dissociates, and the light of this wavelength lambdasub is inputted into an optical switch five al , 
as shown in broken-line arrow-head B-2 of this drawing. Moreover, since the alarm signal 
received by said alarm signal receive section 26 is inputted into the optical switch five al, the 



11 



light of this wavelength lambdasub is outputted from the optical output section four al through 
an optical switch five al. 

[0047] in addition, as well as the above when abnormalities arise in the wavelength selection 
transparency filter eight al An optical switch two al and the optical path change by five al are 
performed. Abnormalities arise in optical transducer 3a2-3an of Maine, or Similarly [ when 
abnormalities arise in the lightwave signal changed by optical transducer 3a2-3an of Maine ] The 
optical path change by optical switch 2a2-2an and optical switch 5a2-5an is performed, instead 
of being optical transducer 3a2-3an of Maine which abnormalities produced, wavelength 
multiplex transmission is carried out and the signal from optical transducer 3as for redundancy is 
taken out by the wavelength multiplexing light receive section 21 . 

[0048] According to this example of an operation gestalt, by the above-mentioned actuation One 
of optical transducer 3al-3an(s) of Maine Or one of wavelength selection transparency filter 8al- 
8an(s) or when abnormalities arise in the lightwave signal changed by one of optical transducer 
3al-3an(s) of Maine Optical switch 2al-2an is used for the root of the lightwave signal inputted 
from optical input section lal-lan. With a lightwave signal It changes from optical transducer 
3al-3an of Maine to optical transducer 3as for redundancy. In the wavelength multiplexing light 
receive section 21 side In order to take out the light of the wavelength changed by optical 
transducer 3 as for redundancy among the lightwave signals received in the optical receive 
section 10 using the change of optical switch 5al-5an Even if abnormalities arise in a 
transmission signal, degradation of a transmission characteristic like [ in case an electrical signal 
performs this root change management of a lightwave signal that receives unusually ] etc. cannot 
be caused, it can be coped with appropriately, and wavelength multiplex transmission can be 
performed in the condition of always having been stabilized. 

[0049] The example of the 2nd operation gestalt of the wavelength multiplex transmission 
system concerning this invention is shown in drawing 2 . In addition, this example of an 
operation gestalt also has the same configuration as the mimetic diagram shown in drawing 3 , 
and also in drawing 2 , where the relay center 24 and the optical amplifier 22 and 23 which were 
shown in drawing 3 are omitted, it is shown. [ as well as drawing 1 ] Moreover, in this example 
of an operation gestalt, the same sign is given to the same name part as the above-mentioned 
example of the 1st operation gestalt. 

[0050] This example of an operation gestalt is constituted almost like the above-mentioned 
example of the 1st operation gestalt, and the duplication explanation is omitted. The 
characteristic thing which this example of an operation gestalt differs from the above-mentioned 
example of the 1st operation gestalt Instead of preparing combining optical switch 2al-2an and 
the optical multiplexing machine 13 in the above-mentioned example of the 1st operation gestalt, 
in this example of an operation gestalt Prepare combining optical coupler 6al-6an and an optical 
switch 19, have these optical components, and said transmitting-side light path change means is 
constituted. Instead of preparing combining optical switch 5al-5an and the optical coupler 17 in 
the above-mentioned example of an operation gestalt, it is preparing combining optical coupler 
7al-7an and an optical switch 19, having these optical components, and having constituted said 
receiving-side light path change means from this example of an operation gestalt. 
[0051] In this example of an operation gestalt, an output considers as the optical switch 
(<n+l>:l) of one port in a port (n+1), the input is using one of the input port as termination 
(TERM), and the output used [ the input ] the optical switch 18 as the optical switch (1 : <n+l>) 
of a port (n+1) for the optical switch 19 in one port. Moreover, in this example of an operation 
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gestalt, the alarm signal received by said alarm signal receive sections 9 and 26 is inputted into 
optical switches 19 and 18, respectively. 

[0052] moreover, said optical coupler 6al-6an ~ each ~ optical input section lal-1 -- it 
functions as an optical tee prepared corresponding to an and optical transducer 3al-3an of each 
Maine, and the optical switch 19 is formed corresponding to optical transducer 3al-3an for 
redundancy. And the light inputted into optical input section lal-1 an It is inputted into optical 
transducer 3al-3an and the optical switch 19 of Maine through optical coupler 6al-6an, 
respectively, always - each - an optical switch 19 Only when an alarm signal is inputted, an 
optical path is changed so that the lightwave signal from optical input section lal-1 an (for 
example, one al) according to an alarm signal may be made to input into optical transducer 3as 
for redundancy. 

[0053] In addition, when an alarm signal is outputted from the output section of each alarm 
signal, a shutdown control section (not shown) which is not inputted into the optical multiplexing 
section 15 side even if do not change the light inputted into optical transducer 3al-3an of Maine 
through optical coupler 6al-6an or it changes it is prepared in optical transducer 3al-3an of each 
Maine. This shutdown control section functions according to the output of an alarm signal as a 
lightwave signal output means for stopping which suspends the output of the lightwave signal 
from optical transducer 3al-3an of Maine corresponding to said abnormalities which this alarm 
signal shows. 

[0054] said optical coupler 7al-7an ~ optical transducer 3al-3an of each Maine - and ~ each - 
it functions as the optical multiplexing section prepared corresponding to receiving-side optical 
output section 4a Man. Moreover, said optical switch 18 is formed corresponding to wavelength 
selection transparency filter 8as, and when said alarm signal is inputted, it has accomplished the 
optical switch 18 with the configuration which changes an optical path so that the lightwave 
signal separated by wavelength selection transparency filter 8as may be inputted into optical 
coupler 7al-7an corresponding to an alarm signal. 

[0055] Optical coupler 7al-7an has accomplished with the configuration of inputting into 
corresponding receiving-side optical output section 4al-4an the lightwave signal inputted from 
the optical switch 18 through wavelength selection transparency filter 8as, when a lightwave 
signal is inputted from an optical switch 18. 

[0056] this example of an operation gestalt is constituted as mentioned above ~ having — **** — 
usually - an optical switch 19 ~ each, although he is trying not to output the light inputted from 
optical input section lal-1 an When the alarm signal receive section 9 receives an alarm signal, 
the light from optical input section lal-lan corresponding to optical transducer 3al-3an (for 
example, three al) of Maine which outputted the alarm signal is inputted into optical transducer 
3as for redundancy. At this time, and optical transducer 3al-3an (for example, three al) of Maine 
which outputted the alarm signal by work of said shutdown control section In order to input into 
the optical multiplexing section 15, like the above-mentioned example of the 1st operation 
gestalt Instead of the light changed by optical transducer 3al-3an of Maine which abnormalities 
generated, wavelength multiplex transmission of the light of wavelength lambdasub changed by 
optical transducer 3 as for redundancy is multiplexed and carried out by the optical multiplexing 
section 15. 

[0057] Moreover, if the wavelength multiplex transmission light containing the light of this 
wavelength lambdasub is received by the optical receive section 21 , since the light of wavelength 
lambdasub will be separated by wavelength selection transparency filter 8as, This light is 
inputted into optical coupler 7al-7an (seven al) corresponding to optical transducer 3al-3an (for 
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example, three al) of Maine which abnormalities generated by the optical switch 18, and is 
outputted from receiving-side optical output section 4al-4an by it. 

[0058] Therefore, when the optical transducer three al of Maine is normal, [ for example, ] The 
light inputted from the optical input section one al like the above-mentioned example of the 1st 
operation gestalt by the root as shown in the arrow heads Al and A2 of this drawing is 
transmitted. On the other hand, when the optical transducer three al of Maine is unusual The 
light inputted from the optical input section one al like the above-mentioned example of an 
operation gestalt by the root as shown in the broken-line arrow head Bl of this drawing and B-2 
is transmitted. 

[0059] This example of an operation gestalt can also do so the same effectiveness as the above- 
mentioned example of the 1st operation gestalt by the above-mentioned actuation. Moreover, in 
this example of an operation gestalt, it replaced with optical switch 2al-2an prepared in the 
above-mentioned example of the 1st operation gestalt, and 5al-5a, and optical coupler 6al-6an 
and 7al-7an are prepared, and since optical couplers are passive components compared with an 
optical switch, and reliability is high, they can be used as the outstanding light wave length 
multisystem with still higher reliability. 

[0060] In addition, this invention is not limited to the above-mentioned example of an operation 
gestalt, and can take the mode of various operations. For example, although optical transducer 
3 as for optical transducer 3al-3an(s) and the redundancy of Maine unified and formed the 
photoelectric transducer (0/E) and the optical transmitter (TX) in the above-mentioned example 
of an operation gestalt, respectively What formed separately the photoelectric transducer (0/E) 
and the optical transmitter (TX), and formed them is sufficient as optical transducer 3as for 
optical transducer 3al-3an(s) and the redundancy of Maine. In addition, when forming separately 
a photoelectric transducer (0/E) and an optical transmitter (TX) and forming optical transducer 
3al-3an of Maine in this way, the output section of an alarm signal may be prepared in a 
photoelectric transducer, and you may prepare in an optical transmitter. 
[0061] Moreover, although the output section of an alarm signal was prepared in optical 
transducer 3al-3an of each Maine, and wavelength selection transparency filter 8al-8an in the 
above-mentioned example of an operation gestalt, respectively For example, an abnormality 
detection means to detect the abnormalities of optical transducer 3al-3an of each Maine and the 
abnormalities of the light changed by optical transducer 3al-3an of Maine is established. The 
output section of the alarm signal which outputs an alarm signal based on the abnormality 
detection detected by this abnormality detection means May prepare in the wavelength 
multiplexing light transmitting section 20 independently [ optical transducer 3al-3an of each 
Maine ], and An abnormality detection means to detect the abnormalities of wavelength selection 
transparency filter 8al-8an is established, the output section of the alarm signal which outputs an 
alarm signal based on the abnormality detection detected by this abnormality detection means - 
each - you may prepare in the wavelength multiplexing light receive section 21 independently [ 
wavelength selection transparency filter 8al-8an ]. 
[0062] 

[Effect of the Invention] According to this invention, in the wavelength multiplexing light 
transmitting section, the light inputted into the optical input section When the lightwave signal 
which the optical transducer for the redundancy for changing into the light of different 
wavelength from the conversion wavelength by the optical transducer of Maine is prepared, for 
example, was changed by the optical transducer of Maine is unusual, with a transmitting-side 
light path change means In order to change an optical path so that a lightwave signal may be 
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transmitted instead of the optical transducer of Maine which generated the abnormalities of a 
lightwave signal using the optical transducer for redundancy It becomes possible to change input 
light appropriately by the optical transducer for redundancy, even if abnormalities arise in the 
optical transducer of Maine. The change of this optical path A beam-of-light way can be changed 
without causing degradation of the transmission characteristic produced in the case of the change 
by the electrical signal etc., since it is the change by the lightwave signal. 
[0063] Moreover, since according to this invention the receiving-side light path change means 
which changes an optical path is prepared for it so that a lightwave signal may be transmitted 
instead of the optical filter of Maine which corresponds unusually using the optical filter for 
redundancy when said abnormalities arise in a wavelength multiplexing light receive section, the 
optical filter for redundancy is used and the light of the wavelength changed by the optical 
transducer for redundancy is separated, and it can take out, without causing degradation of a 
property etc. 

[0064] Therefore, in this invention, in the wavelength multiplex transmission system which 
changes two or more lightwave signals into the light of mutually different wavelength, and 
carries out wavelength multiplex transmission, even if the abnormalities of the transducer of light 
etc. arise, it can be coped with appropriately, without causing the fall of a transmission 
characteristic etc., and wavelength multiplex transmission can be performed in the condition of 
always having been stabilized. 

[0065] Moreover, two or more optical tees in which said transmitting-side light path change 
means was formed corresponding to two or more optical input sections of each and the optical 
transducer of two or more Maine of each, Invention of **** 2 considered as the configuration 
which has the optical switch formed corresponding to the optical transducer for redundancy, and 
said transmitting-side light path change means According to invention of **** 3 considered as 
the configuration which has two or more optical switches formed corresponding to two or more 
optical input sections of each and the optical transducer of two or more Maine of each, and the 
optical multiplexing section prepared corresponding to the optical transducer for redundancy The 
wavelength multiplexing light transmitting section of a wavelength multiplex transmission 
system which has the above outstanding effectiveness can be constituted easily. 
[0066] Furthermore, according to invention of **** 4 in which the lightwave signal output 
means for stopping which suspends the output of the lightwave signal from the optical transducer 
of Maine which this alarm signal shows, and which corresponds unusually according to the 
output of said alarm signal is prepared By suspending the output of the lightwave signal from the 
optical transducer of Maine according to the output of an alarm signal, the output of the 
lightwave signal from the optical transducer of Maine which corresponds unusually can be 
suspended certainly, and it can consider as the system which can perform abnormality 
management much more exactly. 

[0067] Furthermore, two or more optical multiplexing sections in which said receiving-side light 
path change means was formed corresponding to the optical filter of two or more Maine of each, 
and two or more receiving-side optical output sections of each, Invention of **** 5 which has 
the optical switch formed corresponding to the optical filter for redundancy, and said receiving- 
side light path change means According to invention of **** 6 which has the optical tee 
prepared corresponding to two or more optical switches formed corresponding to the optical 
filter of two or more Maine of each, and two or more receiving-side optical output sections of 
each, and the optical filter for redundancy In addition to the above-mentioned effectiveness, the 
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wavelength multiplexing light receive section of a wavelength multiplex transmission system 
which has the above outstanding effectiveness can be constituted easily. 



[Translation done.] 
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[0019] Hfl8E*^f-S3tiifgSIi 2 0 14, jtSW • ft 
il^SB (OPT-I/F) 14t, ISO^-fyCJttft 
153a l-3ani, TCSffloOit^^ 3 a s t , 
Ml5t, iSffi«*a*Sl5 1 6 t Lr*s 5 . zSft 
^S*SfgaS2 1(4, (O-DEMUX) 1 1 

[00 2 0] ifeSIf ■ £&*B 1 4 14, ^^co* AASIS 1 
a 1-1 a n^WL-CfclJ, ^tLfctO)tA^Sl5 1 a 1 ~ 

(Diemmu 3 a 1 ~ 3 a n ^sffl ©*^msc 3 a s m 

[0 0 2 1] #^>fy«)*«*»3« l~3an(4, ffj 
SE«-3tA*«|5 1 a 1~1 a nfcat&S-frTRttbtl, # 
JtA^lSBl a 1-1 a n|CAA3hfctft«tt«>X*? 



6. *£ftfl?fflS$T-|±, >^ 3 a 1-3 a 
ntt, X-ftftCM (0/E) 4ft&fif^ 

(tx) bM-mtzurMmztixte'!), 3tg«sg3 

a 1 l£*J^-CI±. ftA^lflSl a ia»e>A*j*il*:* (ft 
«») lCOit fc**U 3£'£&8§3 

a 2li*5^-C(±, ifeA^SBl a 2*>e>A;b<**Vfc;fe«:# 
£A 2«)jtfc«»L. ««£#UK3 a nfcfcl^Ttt, *A 
*ttl a nj^kAASixfcjfcfcJMta n<0 ft 5 
fck>^fc±5fc. 1 a 1-1 a n*»6A 

[00 2 2] JCftfflW**** 3 a a li, * AA» 1 a 

1-1 a nfcA*Sftfc^1*ita'ro*#5E*ffl»*SE* 

SB 3 a sKA^Stlfcig-g-iai, :i»ft«\ hu!h> ^ V 

ftSftft (1 s n b) 0*£m+s£ftttr?<b&. 
*«fiS««-0tt, ft*ffl«#*ft»3a «t*-«JS 
£&§g (0/E) 4fti£ffSg (TX) t*-#fcifJfC 

[0 0 2 3] *fc, *fi*S*26«*BI2 0lil±, *<f> 
©ftg&8|53 a 1-3 a n©Mitl±, ^-OOft^ 20 
&&S3 a 1-3 a nCJ:ot«*Sllfc3Mt*#JHl? 

WRttbtVC*9, 

&SIS3 a 1-3 ■nfc«lWT*-A«**»HtfrfWt 

[0 0 2 4] 8SHe3tSif •fiigffil 4CB, 79- A« 
*»tt*»*»6>ai* £ftfcT 7- Alt »«r3tt+ 7 

-A«#sflras9t, ym<n%^ v *-2 a 1-2 a n 

4, Jt-&*»1 3i^K(tS»ixrv^6. 
[0 0 2 5] 3-ft*^ yf2a 1 - 2 a n 14, £ftA7l 30 
SRI a 1-1 a nia±WIWE#>-f vro*«»»3a 1 
~3 a n»C*tJ*:**-C»lte»<trv^. z 
a 1-2 a n(ctt, »»« (BuBET 3 
*lfc^4*{J:tt) , ftA7lg|51 a 1 - 1 a n 
* f 3 a 1 - 3 a n fC{Si£ U ± 

[0 0 2 6] tUT, 3 a 1-3 an 

(«i«3. i) e«tJ6*tfcry-Aflr*»nyj»j» 

&75-Afg*#fflaSii.fc4j*fctt, c»T?-A« 

wr7"A«ts(iai9§^L, HfffcatJC-rs (r 40 

y-Mt^mtl^tz) >'fy»*fflWi3a 1-3 
an (*Rtf3al) fcMj&f V ^ 2 a 1 - 2 

an (0iJxLlf2al) CA7J$ft£„ C(D3fe^-< 
a 1-2 an (ff)A.tf 2 a 1 ) tt, BJgEJtA^SPlal 
-lan a 1) *»b©3t©«||«r, flSUST 

Kl#j£+$*>f V»*«JWB3 a 1-3 a n («*.|*3 
a 1) frh. ftftltfll 3**tT*WB5E««®*«* 
015 3 a sWc«)i3*x.2> 0 
[00 2 7] *frtt»l 3tt, %ftfflO**«*K«-JS 
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1-2 an (WAB2.1) *»&A;*j*;h,fc*flH*fcJE 

[0 0 2 8] ~©J:it % *Jdtigtt0!|-t»tt, fHET7 
-Aflr*!i««*6Hfc»#|cri, 2 a 1-2 

>nt*#»|l 3fcJ:a*fjj;i«4:6>fi,5J:5lcftor 
tsf?, ***»««-Ctt, WET 9 bii 
italic. (ttEIMffc»(Bi-6^-l'vo***»3a l 

~3«nff)ft|j9l: 1 ft&fflCDft^|fcg|53 a s ^ffll^T 

KWOtfi^ftA*, AMyf2a 1-2 a n4ft£-& 
Si 3 &«rft-L-C*tnt£JVtt'S. 
[0 0 2 9] ft^i&SSl 5tt. _hfB&ft^&S|S 
»3t**» 3 a 1 - 3 a n 4 ftftfflOftMlgR 3 a s ) 

***41-3ft*tt*JMlSi LT«(g1-5. 
[0030] SHt fflftfflASB 1 6 (i, ft£i£g|5 1 5 T»£ 

3fe7 7-<'<l 2irA^-T5 0 

[0031] u 2 1 (ck(7 e> jtfc* 

jMMl.llO*. ftgiE8&104, T?-A«*Sflr* 

7 4^$ 8 a 1 -8 a n 4, 3fCfiffi^3fe7-f ^#T*>5 
«*Stfc8jfi7 4Vl^ 8 a s 4, %•*>•?*? 1 7 4, W&. 
©3fcX-f yf-5a 1-5 a ni, SSflfcfcHjaau a 1 
~-4 a n k&mibilX^Z. *fc, St*^fiJt9fll» 
2 1 fdfe, &:S:iii«ili§ft:7-f /V* 8 a 1-8 a n<73£ 

(H^-f) *sg2Be>tuT*5 0, rOTy-Aff^-coffl 
*tttt, ^Jxtt', «S«iX3i7^^8a 1-8 a 

[0 0 3 2] 3t§fS«i 1 0 fi, KS^SJt^fffl 20*> 
[0 0 3 3 ] &ftaftSiB7 4*'?8 a 1-8 a n, 8 

a sit, BtrsEaE**a**»6T*je*b*tfc»ft«!)3t* 
iS^tc^jg jf-e-s r 4 id j: o r r <Dm&(o%;£ftm 

L, Jrtiat5tC0Tfe6„ Rft3M<aBB7-fyi/^8a 1 
-8 a ntt, WE«ft«*aiflr»2 0 05#>t^ V»* 
^SI5 3 a 1-3 a nfc«t*ft»6**TRl*fctl. 

3 a 1-3 a n"C*|ft4tt6j|6ff-&«>a*|c:^-f 

8 a s tt, 7C*ffl<D«^SB3 a s «C*tjfo$-ti:-Cf&t7 P> 

[0034] i-/j;*3*>, tBHISP 1 0 -e^ft Lfc&g^ 
JHfc#ttftW«il7'4 A* 8 a l 4, a 



awaKi^** said, stft a i ojfctasittjj: 

aa**T*x-f yf5al £A^ U 
W3tiSrSSS«iaii7-f/>^8 a 2(cA*i-5„ Sift® 
4 ;^8a2 14, j£ft A 2 ^^^iH^l^Sii 
5« frfiElfliDttft** 
*«r**aRaKl7-f/l'^8 a 3 (H*tf-f) KKJrf 

an (4, Scft^ffijt©?*,, ffflS> 4 VW3t^Slflf|5 3 a 
1-3 a n -C*ftWWIl*ft***tttfl;l-**#o 

f5a 1~5 a niCA^-T5„ 

[0035] st % &&&mmm%d.%&m<oK®.&n 

3 a sT-^l&L/ijSftA s u bWjfclJ^Sft-C^SfcS 
KI4, ^iiS«iii7^**8 a s^fcgA s u bCDft 

KA7J-f5 0 £*y7l 714, ««WR9l7^^8 

*8a st»iLfcm^^>fyf5a 1-5 a 

[0 0 3 6] WfET 5 - Aflr#5tt» 2 6 (4, i£ft£fi 20 

-f ^»***»3 a 1-3 a n («*.!* 3 a 1) 
**±**fctt*a«aii7-<**8 a 1-8 a nlc*t 
I5f -SJt^-f J/*S a 1-5 an («i|45a 1) |CA 

[0 0 3 7] a 1-5 a n (4, 77-i»f 

ftWRaiB*7 4**8 a 1~8 a n T»ilfc*«:itt 30 
*1-«a««*ttl*«S4 a 1-4 a nfcATJU 75- 

W8« l-«Mt3*iStt*©*) KftxT, 

JW-*3flM«Jfeffla*5 MUHU a I ) IcATji"*. 
[0 0 3 8] 1-«t>t, % *X-fyf5a l~5anl4, 
»£1N5tt*MR»«7 4*'#8 a 1-8 a n 
A»bA*$n5«*A l-A nC03i£Sr-?:n-?:tL*fi£-f5 
Sffiffl!l3tttl^4 a 1-4 a n KA^I"©. 7? 40 

#teHU &&#«£L7t^4i'rojfc&»8B3 a l~3a 
n J &&-g : mVi.m&7 4 Jl>4> S a 1-8 a n K*tJ£-f Sft 
*4 j/f-5 a 1-5 a n (0IJAI45 a 1) £, 7y-A 
fS^A^JcSnsro'C *0?3fc;W a l~5an 

(«Atf5a i) i4, *#c#«;Lfc»ft m*.tm* 

iS«jgi®7^/w*8 a l -e$Hit6»*;i l) roftroft 
frOK, %t>?7\ 7«|^e>A*$nS»^A s ub» 

**, »ffii-5aflr«*m*»4 a 1-4 ■ D («*wr 



«f5lfl 1-3 5 5 2 1 0 
10 

[0 0 3 9] r©4?tc, *Siratt*|-0l4. Sfefi^fi 
Sffi» 2 1 Wl?, my -T ><7>«£*|i 3 a 1 - 3 a n 

fc, MCilftk:#«rfiifeft«Rttl7 4A'*8a 1- 
8 a n<7>ft*?9!C, ttft3ftSal7 4/i'?8 a s «rffl^ 

&B6gj0 ft*-r a 1 ~5 a n t3t* 

[00 4 0] Sflr4|*W*»4 a 1 - 4 a n 14, 
ft, 3tx>f }if5a 1 -5 a n *>6 A7j£*l5&j£ft09 

[0041] 4*3, mnar 9-A«^oeai*sci4#ic 

«Jfe3*iSt>«>-ett4<. 1£&2>mft&mm<nfty 7 J 

6T9-Afi*5««9. 2 6*i£tMHfe;W5'*2a 
l~2an t 5 a 1-5 a n^f5^LTfc 4^L, Ty 
-•MS#£«*9, 2 6*iJ:t«fc:*-0*-2a l-~2a 
n, 5 a l~6«nfcfrtfer?-A«*Wa»i:ttWB 
3fe7 7 -f /< 1 2 t I4gl|ff3jfe7 7 4 f^mWr—f^lt if 
KJtDttMU C*ib«)Ji»»«:ilurr?-AflHS-tre 
i£LTt>4V\ *fc. rto4c.ii, 77-*tt*-tr*a1i 

east 6ft*? ok. r9"Att*tT?-Aflr#ai*« 

[004 2] *36«i»ffi«l48lJt» J: 5 teflWtS*l-C*S 

A 2 0l*W*4>»3fc£$fegR3 a 1~3 a n#V>-f*U*> 
jE^r-fot), *%&&*V3 a 1-3 a nlC4oTg?&iS 

951 a 1~1 a n*>&A**lt6*i»<, **veh,*JJ&+ 
6>-fV«*8Eft«3« l~3anl:ioTSgi 1~ 
InWJtceSlSnT*^**! 5(rA7J$H, 
ffll BiCJ:D«lt&iiTM#aX2:«0, itlfSffiJJtaS 
tM\ 6 ^?>a7J$jirjt7 r-l-^l 2«r^1-«.„ * 
LT, r«Z)SJ^#a3fel4, jRft»S%Stt«B2 1lcSff 
*tu, iSftS^Sia^-f a 1 ~8 a n(i4oT, 

ttn. J. 2 • • • A n©*jW«C£|«4iv ^*l& 
©#8tB:©3te##3le;^-f yf5a l-5a n^LTS 
<Iffl!J*tU^S)i4 a 1-4 a n 75> ?>$l »9 ffi ^txS„ 

[0 0 4 3] LfciSoT, 3tA7j^la \ frh 

A7j$tlfc3t*4, |B10«*PlJAltC^-f4pK, 3tgft 
•g^fflSl 4K>5t^^S'^2 a l^LT^^VOJtgg 
«ISB3a l{CA/JStl, y-f^W^^aJS a l(C4o 
t**Ue*K««*tit3b&Wl 5i^A/j5^, 
mroiss lfn~in) ro3tt^S$ar5t7r>< 
^12'*re»U RfiM%Sflm2 1|Cj:oTSAd 

A 2 icjjvf 4. 5 4*- h-e, -rWB. 
lt-4otttffl$^-t3 | [:^'ri'5 L 5a l^LTJttti/J 
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SIU a lTiobffi^tbSo 

[0 0 4 4] j*>ry«)3t*l(l»3a 1(C 

£*IC|*. ^-f><Z>ft^&g|S3 a iG>r?--MH3-ffl7j 

s£ft£Stt&ft gc 2 o rt»*s« • e&sii ut.tt 

#S*S«»2 irt»3t»tt»i lidA^Stiv ^ft** 
[0 04 5] -t LT, T 7 -^ft-f gff W 9 ICgff J *l 

fcr^-Afi^-ia, 3 a uzm&i-z io 

2 a 114, JfcA^glSl a 1 *»bA*a*i3*0>*- K£ 
W0»*.-C, iO*t>-f^O*««»3 B 1KA*+ 
5ftb9 I', (^@CD«SiS^F-nB 1 iZTfrfX o |£, 7L&m 
<Oft&mU3 a sICA^-TSo 7Cgffl©jifc£&g|5 3 a s 
tt, 2* l*»bA**ilfc*Sr**A s u b 
fc**U 1 SCAAtSfcftK, CWjgtfi* 
s u bcDjfcfc, 3 a 2-3 a nfcJ:o 
T^m$tL5«« X 2 1 n «D3t^3fe-g-«eSB 1 5 K 
ioT-g-iSS^T^m^n, *77-f/<l 2&&&f 20 

[0 0 4 6] *7T-f^l 2Srg^Lfc«Jift^.fi 

*#»s#a#sfs» 2 1 «iafigixs t . 

&m74^fiZ a 1-8 a n !c J; ^T*ti£:-f 
ii'Jiffl&ft, 3t*-f 7f5a 1-5 a n£;frLT£{S<H!l 
5tffi^S(i4a 1-4 a n j6»feffl*StL6#. i£££m7t 
lCf4fcGU l»3t©fS*J9C»ftl s u b«>**tdi)l 

B 2 J: 5 ttft3KSil7<f"'* r 8a slcio 

**-f7*5i lKAASftS. *fc„ ii 30 
IET y -AflrflrSflrsu 2 6 K SIS * ttfc T 7 - a«# 

A ■ ubO>jfo4«**/f'j^5a 1 STtf-LTftWASM a 

[004 7] 4*S. «SiS«?iSii7 ^ ^8.1 
#4lSfci*fcfc. iEtiaWK, *Myy2il, 

5 a I Ci«*«iSW 5**^4*3*1,, />TV«)** 

M3i2-3an KW^tCfc 9 , * 4 

SB 3 a 2-3 a niCJ:-9T«tt«^jtflH9-(Cj|«3tt£ 

Cfc9 Ufcfcs*fcfcPH«fc» jtxjyft a 2-2 a n 40 
tSitfjt^yfS a 2-5 a n Id ± 5 JtSS&^ 9 

*fT<efcftT» Att*£i:fc^y«>X£iii«s a 2- 

3 a nCO^OIC, 3E*ffl©**«»3 a s3i»fefl3ffl* 

[004 8] xmrnrmmc xtui. uumnzx* , 

1^1* tV*»W> -f ^©ft^jftSIS 3 a 1 - 3 a n tfcli. 
1*n*»©iRfi38ll!aii7^^^8 a 1-8 a n*fctt, 
V^-f*l*»©p« -f V©3t^&Sl5 3 a 1 ~ 3 a n fc J: otS 
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^2 a 1-2 a n&ffl^Tjfc'ff-if-iCl.fco-C, / jy<»% 
&&g)5 3 a 1-3 a n£>bftJMl0*g&*IS3 a s ^« 
0**.. ttftM«SO«2 HWX-<±, fcSttttl 01? 

Lfc$£cO#£, ftx-Y a 1-5 a n©5)!)tj 

£itt£fzm<ztiik<, mm t mim- 5 c t # ■? 

[0 0 4 9] B2ICB. *JBWK«5«ft#llfit»^^ 
f t Ao»2St*W18«A«*S*fC^5. 4*5. 
tt*J t>B 3 fc« Lfcffi^H i |B)#co«jS$tW UT*J 9 , 

■ 2i:aiivci>Bi kmmzs H3c^Lfctm^2 4 

*3J;tj:3tTV7-2 2. 2 3 t«l»L.fctt«-ejP**U-C^ 

[0050] *%tt»«wtt±e« i ^tejgfgfisj t uir 
tfcmmwfr±.mm 1 MbsaMfeii4:emm>sez t 

15, ±EHl&UMMKttVvr£x<r a 1-2 
a n i: 1 3 SriiB^-&*3^TSItfcf^*5 9 ic, * 

*lfiUI6W-ert:, 3fc#7°? 6 a 1 - 6 a n yf 
1 9 «r»**t>*-CRlt. w*lE>©*»A*r*TLrillHB 

*V^r*X^y^5 a 1-5 a ni**77 1 7 
^■^•CS(7fc^9K:, **Jfi3K(i^-Ctt, Jt*7"5 
7 a 1-7 a ntft^-f yfl 9 «rlfi**fc*T»lt» 
^ti6.«>*»ia«r*r UXiWES««i**»« 9 

[00 5 1] *ws»««-ert, V f- 1 9 li, A 

Cn+1> #-h-eiil*^l3j?-hO ( <n + 
1> : 1) *J»-f Jv^tL, A^^"b»lofi^jiS 
(TERM) t Lr*59, 3t^-<y^l 8(4, A*i< 1 
(n+l) ^-hW (1 : <n + l> ) 

-Affi^g(Sg|5 9, 2 6(iS«^nfcT7-Ait#|4^ 
Jvf*l,^yfl9, 1 8CA*Sii5J:5t<Co 

[0 0 5 2] *fc, SWB*#:/5 6a 1-6 an (4, # 
*A^g»l a 1-1 a n*J:tM-y<fy«>*flfft*3 a 
1-3 a n|CJ(f(SUTlR»te>ftfc*»(Safti: Ltli 

?fl9 (4, %&mnftt&M 3 a 1 - 3 a 
nirJtJ^UTgaiWfetl-CV^S,, f U, ptA^jSBl a 1 
-1 a nlcA^&ftfcftfi, *t s »75 6a 1- 
6 a n^Lt, ZtlZtl* 4 3 a 1-3 

a ntUlBt*'!' 1 9IJlA*SiTSJ;5^*:o-CtJ 
9, *^?fl9«, T5-Aft*)»«A**jlfc»^ 
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T CfcjfeA^SfP 1 a 1 - 1 a n 
(Wttfl a 1) a»&eDJteffi*frK«fflW3fc**»3a 
s fcA2l&-ti:<5 A 5 fcjteftl&fc*] •>»*.«. 
[0 0 5 3] *>-f>ro*«*»3. l~3an 

1=14, #T9-Aflt*OW*»^t»T?-Att#tffl* 
Ufci*fcft, jfc;*7"7 6 a 1-6 a n fc^LT/-!' >- 
«#»8H3 a 1-3 a nlcAftSHSft&^tfttfc 
V\ *fci4, £&LT<b#-&?&SBl 5«CAAL4V^ 
5 ft, J/** h^^ftiWIflS (El^-fr-f) ^SttbiXT 

*^-<>»*S«iSB3 a 1-3 a nAvfeCO^ft^-rom* 

[0 0 5 4] BfI|H^*y5 7a 1 ~ 7 a n f±, #^-C> 
<Ojt^m«|5 3 a 1-3 a n#.ttf#g{tflW3fctii/jflS4 a 
1~4 a nfc»ELTRtf 6ftfc*&W*4 LTffifflH- 
S„ UtiEjfcM's'*! 811, ftjt»ft3il7 4A' 

*8 LT»lte>*l-C*J»), *x-fyfl8 

i§ii7^W?8a a-C4«tfc*flr*tT?-Aflr^|E 20 
*ttSLfcft:*7 , 77 a 1-7 a n IE A^-f£> <t 5 IC, 3t 

[0 0 5 5] ##7*7 7 a 1-7 a n(4, **-f S^l 
^MlC1-6S««ttl^6(S4 a 1-4 a n KA?rf 5 

[0056] *mmw>w\*&.±<7>* 0 i:ii^nt« 

5 . »#f4, ftx-l" yfl9 ft, #jtA*a 1 a 1 - 1 
a n*>?>A*SnS3tS:ffl^bft^Jt 5(CLTV5)}^ 30 

3 a n imX.it 3 a 1 ) fc*H6+e jtA/jfflJ 1 a 1 - 1 
a na>fe©ft&%fUfleO*|g»3|!3a s (CA^S. * 

1-3 an («AM!3al) 14, 3t£«Sl SfcAfll, 
#v>4?{;:fto-0^fc», ±JB» l SHtiBlttffl t [Slil 
IC, Lfc > -T >©*««WS 3 a 1 ~ 3 a n (CI 

J;oT»^tl53t«ftt>9(C, JCSffl<7J3t»g|i3 a 40 

sKucoTaE^snsissx s u b <o%.iiw&$Ln 1 5 

[0 0 5 7] *fc, a ub©*fc£tf**£ 

Sii^^f/u^S a sKAoT&Sl s u b©###fif£ 
Z<OMW?-i yfl 8ld,t-pX, &*fW# 
tlt^^«i«3al~3an OTx.{43a 
1 ) ^MJ^1-65fe*7 , 7 7al~7an ( 7 a 1 ) MA 
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[0 0 5 8] Lfci'^t, Wx.l4\ >-fV©**»»3 

a i asjEttft 1 1 14. ±12^ i mmmmm t v r 

Iffl^fPA l , A 2 IciTfN- J; 5 fc^- h T*ite A^gB 1 a 

A3 a 1 ±GSdfe^ffiM^:^«t^. H 

B 1 , B 2 A 5 *A~ h f 5£A7JbP 
1 a ia»feA**Jxfc*a«eiil34l*. 
[0 0 5 9] *^«EJgJ8Wt>±eaB(im-J:9, ±13*1 

*SUI»ffi«-CJ4. ±EKS l SJ*»aSWcRttfcjfc*-f 
yf2al-2an, 5 a 1 - 5 a Id^TJfe^T'? 6 
a 1-6 an, 7 a 1 ~ 7 a n ftUUtTfc t> , 3t#7*5 

[0 0 6 0] <e*j, *«imi±iax«wiMK:R&3*L 

ESHtJBffiW-Ctt, y«>*«*B3 a 1 - 3 a n*5 
it«Cftffl(©3t«*«3 a sf4, 

&ss (o/E) butmatm (tx) t«r-frflsLT»jtt 

Lfcd\ ^ VC03ll£^»«R5 3 a 1 ~ 3 a n ^JEgfflOft 
KttASa sfi, 3t-SMS«HB (0/E) tJfe&WSI 

(tx) fc*9l«ic»itT»j«Ufcfc©-etJ:v\ * 
43, (0/E) ijtiSfSSi 

(TX) t*SUflS(lffi«4T^-<>W^mjFI5 3 a 1~3 
a n^nfttt^dV^-e, 7 9-Afg*»(a***r*-« 
»K«M»KRI+T t>4v>L, 5tiSfSSSlE|*ftT <b J: V\ 

[0 0 6 1 ] ±IE^JSSff?^-C , l4, 
Offi^as^r, V<03fe^jftSlS3 a 1 ~3 a n*5j;0< 

tt«»9USiB7 -f /u^ 8 a 1 - 8 a n Ct^WKtt fc 
^, « Atf -f ^<0*aS*» 3 a 1 ~ 3 a n 
^, **V»*«M»a a l~3a n-C^ft^^fcJt© 

3 a 1 ~3 a n £f±»CMtt*3Sft*2 Ortl^&tT 
TtiV^U «ft»«ai87^^#8 a 1-8 a n©i 

^ 8 a 1 -8 a n fc (49J(Cttft»S%Sflrn 2 1 rtC)K 
I4T*>AV\ 
[0062] 

14, *A^^ICA^$*tfcjfe$r, ^-^vro3t^tfe«5«-J: 



v*-c*«#fr«as-j-* ± o i) tits fcfe 

3£tttt«>#ft:4 < ^ 1 4 < , "5 
ft* 5 

[0 0 6 31 *«WKJ:ntf. ttft£Z£g<8fe 

[0 0 6 41 Lfc#oT, *SWfc*s^Ttt, 
[0 0 6 51 Sfc, MffiMflXWD 9 

[0 0 6 61 flirfeT9-Aii^wtti*(c:^u 



) # H¥ 1 1 -3 5 5 2 1 0 

16 

#Ritfeiirv»«3«|4w«wicj:*itf, ry-Afi^- 
ott*C* tr * 4 vo*«*»*>6> 

-1 WSSir ff* *. S > * x A fc f 5 C fc # -c- # 

[oo67] $ e> k, Ntnesflr«%sK{9 9 

*ffl*»K*H4:LT»rtt>*ifc«»»3l6^KI»ts Tuft 
t5*i5«5EW, (KlC£{i4M%iBK«l9«*.#II: 

im 1 1 *«WK«««*#«ei»^y 1 ute 

[0 2] **Wfc«6*S#SfcSS'*? L A«>»2KIS 

*««**i-ii»*j*[B-e*>a. 

[03] ran£««**#Sfii&t'arAff>«lttt£ 

-2 a n, 5 a 1~5 a n, 18, 19 jfex^ 

-3 an UWjtWSm 

-6 an, 7al~7an ##7*7 
8al~8an, 8as ?S&iiiJRigi§:7 -f 
1 1 

12 3i£7T'f/< 

20 fc&zmKmim 




( 10 ) 



1 -3 5 5 2 1 0 



imi) 





«*ifftlBKAfl)rt2TB6tlf * 



